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(54) RETINAL PHOTOCOAGULATION LASER SYSTEM 

(57)Abstract: 

PURPOSE: To reduce chance in damage to corneas as caused by 
the absorption of energy from a laser while enabling selecting of the 
wavelength and the intensity of laser radiation and a contact lens to 
match any specified treating purpose. 

CONSTITUTION: This system has a device 10 for generating a 
beam of laser radiation and a device 24 to irradiate the surface of a 



retina with the laser beam. The irradiator contains a lens system 
which changes the spot size of the beam on the surface of the 
retina to let it be freely operated in two change modes over a given 
range of the spot size. In one mode, the size of the spot is changed 
keeping the beam concentrated in the retina and in the other mode, 
the size of the spot in the retina is changed by varying the focus. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the cornea photocoagulation laser system which has the capacity to perform laser radiation of semi- 
concentration and not concentrating [ both ]. for the treatment of a retina, and is :a. The wavelength suitable for the 
treatment of a retina, and equipment made to generate the laser radiation line beam which has strength; 
b) Laser system containing equipment: which contains the adjusting device for making a beam irradiate in either 
concentration or the mode in which it does not concentrate, over the spot size of a certain range in the front face 
of a cornea in order to change the spot size of a beam and which sends a laser radiation line beam to the front face 
of a retina. 

[Claim 2] This adjusting device is the laser system containing a lens system of a claim 1. 

[Claim 3] This equipment is laser system of a claim 1 which contains further the optical equipment sent in 
response to the light from the visible light source, and the laser radiation line and this visible light source from this 
generator to a retina. 

[Claim 4] Laser system of a claim 1 which contains further the magnifying device combined with this **** 
equipment in order to observe the laser radiation line beam on a retina. 

[Claim 5] It is the retina photocoagulation laser system which has the capacity which irradiates the laser radiation 
line of semi- concentration and not concentrating [ both ]. for the treatment of a retina, and is :a. Laser equipment 
which has the wavelength suitable for the treatment of a retina, and the capacity to generate the laser radiation line 
beam which has strength: 

b) Laser centralized equipment combined with this laser equipment in a beam over the spot size of a certain range 
in the point that a beam meets with a retina concentration or in order to make it un-concentrate in order to adjust 
the spot size of a beam; 

c) Visible light source: 

d) Optical equipment combined with this laser centralized equipment and this visible light source in order to send in 
response to the laser radiation line from this laser centralized equipment, and the light from this visible light source 
to a retina: 

e) Retina photocoagulation laser system containing magnifying device: for observing the laser radiation line beam on 
a retina. 

[Claim 6} This laser centralized equipment is the laser system containing a lens system of a claim 1. 
[Claim 7] a) Equipment which generates a disposal beam: 

b) Are equipment which sends this beam on the surface of a retina, and this equipment contains the adjusting 
device for changing the spot size of the beam in the front face of a retina. This adjusting device can operate freely 
in two shift modes over the spot size of the given range, one of the modes of these It is the retina photocoagulator 
which changes the size of a spot, maintaining a beam at a concentration state in a retina, and contains equipment: 
which changes the size of the spot in a retina when another side in this mode changes a focus. 
[Claim 8] This adjusting device is retina photocoagulator containing a lens system of a claim 6. 

[Claim 9] Retina photocoagulator of a claim 6 in which this equipment contains further the optical equipment 

sent in response to the light from the visible light source, and the laser radiation line and this visible light source 
from this generator to a retina, 

[Claim 10] Retina photocoagulator of a claim 6 which contains further the magnifying device combined with this 
**** equipment in order to observe the laser radiation line beam on a retina. 

[Claim 1 1] It is the retina photocoagulator which has the capacity which irradiates the laser radiation line of semi- 
concentration and not concentrating [ both ]. for the treatment of a retina, and is :a. The wavelength suitable for the 
treatment of a retina, and equipment which generates the laser radiation line beam which has strength: 

b) It is the adjusting device into which the size of the spot in a retina is changed by this equipment's being able to 
operate freely in two shift modes over the spot size of the given range in the adjusting device for changing the spot 
size of the beam in the front face of a retina, and one of the modes of these changing the size of a spot, maintaining 
a beam at a concentration state in a retina when another side in this mode changes a focus.: 

c) Optical equipment combined with this adjusting device since the light is generated, and in order to send to a 
retina in response to the beam of a laser radiation line with the light: 

d) Laser system containing magnifying device: for observing the beam of a laser radiation line in a retina. 
[Claim 12] This adjusting device is the laser system containing a lens system of a claim 1 1. 

[Claim 13] It is the retina photocoagulation laser system which has the capacity which irradiates the laser radiation 



line of semi- concentration and not concentrating [ both ], for the treatment of a retina, and is :a. Laser which has 
the wavelength suitable for the treatment of a retina, and the capacity to generate the laser radiation line beam 
which has strength; 

b) Lens system by which a beam is combined with this laser in a beam over the spot size of a certain range in the 
part which meets with a retina concentration or in order to make it un-concentrate in order to adjust the spot size 
of a beam; 

c) Visible light source; 

d) Laser system which contains slit lamp: combined with this laser centralized equipment and this visible light source 
in order to expand a retina so that the position, the spot size, and the focus of the laser radiation line on a retina 
may be seen, in order to send in response to the laser radiation line from this laser centralized equipment, and the 
light from this visible light source to a retina. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Generally this invention relates to retina photocoagulation laser system especially about medicaHapplication 
laser system. 

[0002] Laser is widely used for various medical-application ways today. In order to destroy a tumor of the skin and 
to remove the pigmentation of the skin which is not desirable, laser is used for the skin medicine target. The doctor 
used laser for destroying the calculus in a body cavity like a renal calculus. Laser is widely used in the blood 
coagulation produced especially simultaneously with incision formation, the wavelength which brings about the 
thermocautery of a small vessel, and strength, in order to cut and **** the organization of L Calling the "bloodless " 
operation, photocoagulation technology found out the illness of an eye. and the especially big use for the sick 
treatment related to the retina. Laser is especially useful in this use because of the need of preventing blood going 
into the glass Mr. liquid of an eyeball for the difficulty of the contiguity accompanying the operation in an eyeball. 
[0003] In spite of having made big progress in the eyeball operation using laser, many problems still remain. One of 
the problems of these is the injury to the cornea produced from passing a cornea, as laser reaches a retina. 
Although the liquid between a cornea and a cornea, and a lens looks transparent, it absorbs the energy of laser. In 
the case of an old age person, cataract is common and absorption of energy is larger than a normal cornea. 
Similarly, the bottom liquid of a cornea may induce immunoreaction and this brings about the cloudiness and the 
increase in an optical absorption of a result in liquid. 

[0004] When performing what kind of cornea transparency laser surgery, you have to restrict the energy strength of 
the laser beam at the time of horizontal **** for a cornea. The high energy absorption by the cornea may produce 
an injury. This problem is composite-ized according to the fact that a doctor has to use a special contact lens for a 
patient so that arrangement of the laser beam to a patient's retina can be visualized. Since many of these tenses 
have the effect which reduces the diameter of the laser-beam portion near the cornea compared with the case 
where it is not used, it makes the energy density to a cornea actually increase. 

[0005] Therefore, while the doctor maintained the suitable energy density required for treatment to the retina, he 
tried to make possibility of the injury to a cornea into the minimum. The doctor will choose the smaller spot size 
with a low energy setup more, since concentration or the semi- concentration beam is desirable in many cases. 
[0006] One alternate method which reduces a cornea energy density is using the beam which is not concentrated, 
i.e.. the beam which intersects a retina in the point which is separated from the focal plane (namely, narrowest 
portion) of a laser beam. When a beam is irradiated with a concentration beam, irradiation of the non-concentrating 
beam of the laser radiation line to a retina can produce a low energy density in a cornea far rather than possible. 
[0007] Prevention of the injury to a cornea was set aside, and in a certain treatment, a certain doctor has found out 
that the non-concentrating beam is more more suitable, when the disposal zone formed especially keenly is not 
desirable. In such a case, a doctor chooses to use a non-concentrating beam. 

[0008] Speaking generally, designing the well-known system so that a beam may be irradiated only in concentration 
or the mode in which it does not concentrate. Coherent (Coherent) model which can irradiate the concentration 
beam of the spot size of one range, and the non-concentrating beam of the spot size of other ranges Laser system 
like No.920 exists. In the case of the latter, spot size is changed by moving the focal plane of a laser beam out of 
the flat surface of a retina. However, the equipment which gives a doctor the freedom of choosing concentration or 
a non-concentrating spot in the spot size of the overlapping field does not exist. 

[0009] In spite of the difficulty relevant to a cornea injury, and the need of using both concentration and a non- 
concentrating beam, in the laser-beam spot size of a certain given group, the conventional laser system is designed 
so that a laser beam may be irradiated only in the one mode concentration or in which it does not concentrate. 
Therefore, in the beam spot size of a certain range, there is need of the independent laser system for eye treatment 
which can irradiate a laser beam in concentration or the mode in which it does not concentrate at a shift. 
[0010] The difficulty accompanying the above-mentioned conventional-type laser system is conquered by this 
invention which gives retina photocoagulation laser system. Wavelength to which this system fitted rretina 
treatment, and laser equipment which can generate the laser radiation beam which has strength; In order to adjust 
the spot size of a beam over the spot size of a certain range. In the part where a beam meets with a retina a beam 
moreover, concentration or in order to make it un-concentrate Since it irradiates combining the laser radiation line 
from the laser centralized equipment combined with laser equipment, the visible light source which irradiates; retina, 
and; laser centralized equipment and the visible ray from the visible light source to a retina The equipment and; 
which are made to *^**'¥* a retina are included so that the optical equipment combined with laser centralized 



equipment and the visible light source, the position of the laser radiation line on; retina, spot size, and a focus can 
be observed. 

[001 1] The clear advantage of this invention is giving the versatility which was not acquired by retina 
photocoagulation laser system until now. Especially, although a doctor can change the spot size which is in a focus 
over the spot size of a certain field, he can also irradiate a beam in the mode in which it does not concentrate, over 
the spot size of the range which laps with the spot size which can be generated in concentration mode partially or 
on the whole. Thereby, while a doctor can choose the wavelength, strength, and contact lens of a laser radiation line 
which fitted the specific treatment purpose most, lessening the opportunity of the cornea injury by the energy 
absorption from laser is guaranteed. 

[0012] Other advantages and features of a drawing to detailed explanation of the following of a desirable example 
and this invention will become clear. 

[0013] With reference to drawing 1 . the retina solidification laser system 10 of this invention is explained here. 
Laser system contains the laser equipment 1 2 for generating the laser radiation line beam which has the wavelength 
suitable for necessary curative treatment, and strength. Laser equipment 12 contains the suitable laser 14 and the 
laser control unit 16. Laser equipment receives power from a suitable external energy source, and it is sent to laser 
14 in the controlled mode. The laser equipment which generally fitted photocoagulation treatment, especially retina 
treatment contains laser and the coherent company laser which gives the both sides of a laser control unit, and is 
the argon laser console of a coherent company. Model no.920A. argon-krypton laser console Model no.920 A/K and 
die laser console of a coherent company The coherent company Novus2000 is included with model no.920 A/DYE. 
[0014] Laser equipment 12 is combined with laser centralized equipment 20 by the laser transport unit 18. Although 
the suitable arbitrary waveguides which have the effective transfer capacity of the laser radiation line of necessary 
wavelength will be suitable, generally a laser transport unit is the cable of an optical fiber. 

[0015] Laser centralized equipment 20 controls the spot size and concentration mode of a laser radiation line which 
are generated by laser equipment 12. Laser centralized equipment can contain the arbitrary systems of structure ** 
which can concentrate a lens, a mirror, or other laser radiation lines. To constitute laser centralized equipment from 
a form of the focal distance adjustment formula lens system which makes it possible to change the spot size of the 
laser radiation line in a target, and also makes it possible to irradiate a spot in concentration or the mode in which it 
does not concentrate, in the spot size of a certain necessary range is desired. In concentration or the mode in 
which it does not concentrate, it is guaranteed that safe energy-density level can be maintained in a cornea 
organization by the versatility which can send various spot size while giving for the purpose of effective medication 
of a laser radiation line. 

[0016] The optical equipment 24 which accepts and sends out the laser radiation line to a retina is combined with 
laser centralized equipment 20. In the example shown in drawing 1 . the first mirror 26 which accepts a laser 
radiation line from laser centralized equipment 20. and sends it to a retina is formed in optical equipment 24. The 
visible light source 28 is also formed in optical equipment 24. The light which the light source 28 generates is 
received by the second and third mirrors 30 and 32, a mirror turns the light to a retina, and reflects, and this gives 
lighting required for a doctor to position a laser radiation line. In order that a retina may be countered, a magnifying 
device 40 may be combined with optical equipment 24 and a doctor may position a laser radiation line correctly 
between curative treatment, it becomes possible to view a retina. A suitable magnifying device is a microscope 
which has a scale factor suitable for expansion of a retina. The combination of a magnifying device 40 and optical 
equipment 24 is called slit lamp often collectively by this contractor. LDS which Japan KOWA (Kowa) manufactures 
on the slit lamp suitable for using it for this invention for a coherent company Zeiss which 10a and Germany curl 
TSUAISU (Carl Zeiss) manufacture 30sL is contained. 

[0017] It is necessary to use the contact lens 41 of a certain form so that the doctor other than above equipment 
can double the focus of the image of a retina. Usually, the capacity of the structure of an eye and the doctor who 
looks at the image by which the lens of an eye and the operation of a cornea were placed on the retina especially is 
checked. Therefore, a doctor uses one of the various lens systems designed so that an image might be produced in 
the point which can be decomposed by mechanical arrangement. A contact lens 41 is placed between optical 
equipment 24 and a retina. A contact lens 41 is arranged so that a cornea may be contacted through the gel 
beforehand applied to the contact lens by the doctor. In the example of the typical contact lens system used 
combining retina photocoagulation laser system, it is Goldman (Goldman) 3. Each lens system of a mirror, KURIGA 
(Krieger). a pan fund scope (Panfundscope), and a main star (Mainster) is contained. 

[0018] Next, with reference to dravying 2 . laser centralized equipment 20 is explained more to a detail. In order to 
obtain the diameter of various laser beams in concentration or the mode in which it does not concentrate, the laser 
centralized equipment of this invention contains the lens system which has the lens system train in which the some 
are attached on the cam so that the relative position of a lens can be changed. In the desirable example shown in 
drawing 2 , a lens system 20 contains the first doublet lens 42. The first single lens 44 is put on distance Tl from 
the doublet lens 42. The second single lens 46 is in the degree of this sequence, and it is arranged from the first 
single lens 44 from the first doublet lens to distance T3 again at distance T2. There are one pair of doublet lenses 
48 and 50 in the end of a sequence, and it is arranged from the second single lens 46 at distance T4. As the first 
and the second single lens 44 and 46 mutually moved to distance T2 in distance Tl or T4 to the fixed lenses 42. 48, 
and 50 again, respectively, a lens is attached into the housing 52 which has cam structure well-known for this 
contractor 

[0019] The next table 1 shows a lens system, a lens size, and a parameter with the beam-spot size in the lens front 



face which obtains the beam which has the diameter of 55micro in a retina. The number of the front face of the lens 
shown in the first column of a table is expressed to drawing 2 . 
[0020] 
[Table 1] 
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[0021] In the specific example of this invention, a lens system operates in concentration mode over the range of 
with a diameters [ 50-200micro ] spot size. Generally in this range, the energy density which passes along a cornea 
does not become a problem. If 200micro is exceeded, the concentration beam in a retina will generate the energy 
density in a cornea which may pose a problem in a certain disposal. Therefore, with the old equipment of this 
grantee, much more increase of spot size was attained by carrying out decentralization of the beam. 
[0022] This lens system can increase the spot size of a beam similarly. However, according to this invention, the 
beam diameter adjustment mode of an alternative of having maintained the focus of a beam at a retina can be 
chosen. A doctor does not make an issue of absorption in a cornea, but if it chooses to see the point formed well 
taking a measure, the latter alternative will be chosen in many cases. 

[0023] Drawing 3 illustrates movement of the lenses 44 and 46 in the form of the interval T1 of front faces 66 and 
68. and the interval T3 of front faces 66 and 72 in two modes of operation. While lenses 44 and 46 had connected 
the focus of a spot on the retina, lenses 44 and 46 move in the early spot-size range, so that clearly (to 200micro). 
[0024] When beam-spot size reaches the diameter of 200mtcro. a doctor can choose one of the two alternative 
modes of beam extension. Extending the diameter of the vena contracts of a beam, a lens moves in concentration 
mode so that the vena contracta of a beam may be maintained at a retina. In order to extend the diameter of the 
beam in a disposal part, a lens moves in the alternative mode in which it does not concentrate so that the position 
of the vena contracta of a beam may be changed. 

[0025] Selection in necessary mode is incorporable into hardware with the adjust ring similar to being used for 
choosing macro setting with the zoom lens of the conventional camera. By covering the spot size of the given range, 
shifting and being able to choose that mode, texture can do how a doctor advances best [ to the given 

disposal ]. 

[0026] Without exceeding the energy density of a cornea indicated that science reference is [ the laser system of 
this invention ] detrimental, it is both concentration and the mode in which it does not concentrate, and it was 
designed so that the various laser radiation lines of necessary wavelength and strength might be irradiated. The 
energy density of the cornea exceeding 10w/mm2 turns out that a certain organization destruction may be brought 
to a normal cornea. Therefore, calculation was made about the laser system of this invention, and the examination 



which checks the energy density of the cornea in various power level and spot size at both in concentration and the 
mode in which it does not concentrate was made. The result is shown in the graph of drawing 4 . When irradiation of 
a laser radiation line is switched to the mode in which it does not concentrate so that it may understand easily, an 
energy density carries out remarkable reduction. Furthermore, at the typical treatment energy level reported to 
reference, the energy density of a cornea is a low not a little than the threshold of 10w/mm2 by which the injury on 
the cornea of a certain grade was observed. 

[0027] It is clear that the method's [ the equipment and the method ] of this invention for irradiating the treatment 
laser radiation line of a specific spot size in both concentration and the mode in which it does not concentrate 
improvement which excels existing retina photocoagulation laser system is shown. Naturally other examples are 
possible, without deviating from invention indicated by this specification although a certain desirable example should 
be indicated, it be illustrated and it explains. Therefore, it is meant that this invention is defined according to a claim 
and its equivalent matter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Qc^yyinsJ ] It is explanatory drawing of the retina photocoagulation laser system of this invention. 
[Drawing 2] It is the explanation cross section of the lens system of this invention. 
[Drawing 3] It is the graph of the lens interval in the lens system of this invention. 

[Dravying 4] Goldman (Goldmann) 3 the logarithm of the cornea energy density to the spot size in either of the 

concentration or the modes in which it does not concentrate covering the range of the given beam strength using 

the mirror (Mirror) contact lens — it is a graph 

[Description of Notations] 

10 Laser System 

12 Laser Equipment 

14 Laser 

16 Laser Control Unit 

20 Laser Centralized Equipment 

24 Optical Equipment 

28 Visible Light Source 

40 Magnifying Device 
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